Brain-specific conditional and time-specific inducible Tph2 knockout mice possess normal serotonergic gene expression in the absence of serotonin during adult life.
Several lines of evidence implicate a dysregulation of tryptophan hydroxylase (TPH)-dependent serotonin (5-HT) synthesis in emotional behaviour and stress, and point to its relevance for the etiology and pathogenesis of various neuropsychiatric disorders. We therefore studied different animal models featuring reduced Tph2 expression to investigate the consequences of impaired brain 5-HT synthesis on neuronal development. Specifically, brain-specific conditional and time-specific inducible Tph2 knockout (KO) models were generated and investigated for altered serotonergic neuron-specific gene expression. Raphe neurons of a brain-specific constitutive Tph2 KO were completely devoid of Tph2-positive neurons and, consequently, 5-HT in the brain, and also displayed no compensatory up-regulation of Tph1 expression. In contrast, an inducible Tph2 KO mouse facilitates the generation of a brain-specific 5-HT-reduction model selectively during adult life. This resulted in a highly reduced number of Tph2-positive cells and thus 5-HT in the brain. Intriguingly, expression studies detected no alteration in the expression of genes relevant to the 5-HT system in the brain-specific Tph2 KO and the 5-HT-reduction models. These findings confirm the specificity of Tph2 in brain 5-HT synthesis across the lifespan, yet also suggest that neither developmental nor adult 5-HT synthesis is required for the expression of genes specific for serotonergic signalling. The formation of the serotonergic system thus seems to be a preserved expressional pattern due to intrinsic cellular programs which occurs also in the absence of its key molecule, namely 5-HT.